Objective: Respiratory tract infections (RTIs) are amongst the most common conditions encountered in our hospitals. The objectives of the study were to determine the frequency and antibiotic susceptibility pattern of various Gram negative bacteria (GNB) isolated from sputum samples of patients with RTIs.
INTRODUCTION
Respiratory tract infections (RTIs) are some of the most important conditions affecting patients worldwide. While the upper respiratory tract infections (URTI) are associated with high morbidity, the lower respiratory tract infections are linked to high mortality and are considered a greater risk to patients' health. 1 Despite the widespread use of antimicrobial agents, pneumonia, a form of this condition, remains an important cause of morbidity and mortality for the non-hospitalized adults. These infections may also result in exacerbations of chronic obstructive pulmonary disease (COPD), the latter being recognized as an important cause of the high morbidity and mortality. 2 Viral infections are considered to be the cause in most cases of respiratory tract infections. 3 However; recent studies have correlated COPD exacerbation and pneumonias with the overgrowth of the bacterial load or with the acquisition of a new strain of pathogenic bacteria. In ambulatory patients, Haemophilus influenzae, Moraxella catarrhalis and Streptococcus pneumoniae are the three major pathogens isolated in COPD exacerbations. 4 Pseudomonas aeruginosa, even though less common, has been associated with acute exacerbation of COPD. The organism was more frequently isolated in patients that had a history of smoking, steroid therapy and a higher frequency of hospital admission in the preceding months and years. Other characteristics of patients hospitalized with such exacerbations included old age, male gender (due to greater association with smoking) and obesity. 4 The frequencies of pathogens responsible for respiratory tract infections are changing. It has become necessary to determine the frequency of various organisms prevalent in different regions of the world. It has also become imperative for clinicians to establish a specific etiologic diagnosis before initiating therapy and to consider the diagnostic possibilities and treat with antimicrobial agents that are effective against the most likely pathogens.
1 Likewise, despite the enormous impact of COPD, the treatment options currently available for prevention and management of exacerbations are inadequate and new therapies are urgently needed. 5 This study was, therefore, carried out to determine the frequency and nature of organisms prevalent in our environment. This would enable us to be better prepared against these pathogens in the form of pre-determined and effective empirical antibiotic regimes.
METHODS
A descriptive, cross sectional study was carried out in the department of Microbiology, Army Medical College, National University of Sciences and Technology, Pakistan, on the sputum samples of patients presenting to the Military Hospital, Rawalpindi, Pakistan. The study spanned a period of one and a half years i.e. from May 2009 to February 2011. The inclusion criteria comprised all patients that presented to the hospital with respiratory tract infections in the time frame of the study. These included both upper and lower RTIs diagnosed in both out door and newly hospital admitted patients. Patients were identified on the basis of clinical features including cough, sputum production and fever, along with associated radiological and laboratory findings that suggested an underlying respiratory tract infection. The aim was to determine the frequency of Gram negative organisms isolated from the sputum samples sent from the hospital and to find the most effective antibiotics against the most frequent organisms. An informed consent form and institutional review board approval was received from the Army Medical College/ Military Hospital Pakistan review board. Samples that were included in the study were acquired from both outdoor and newly admitted hospital patients that presented with such respiratory tract infections. In the latter group, samples were collected within 24-48 hours of admission. Based on these inclusion criteria, the organisms isolated were considered as community acquired.
Sputum samples were collected in sterile plastic containers and then transferred to the microbiology lab of Army Medical College. Only those samples with adequate amount of sputum were accepted. Those that contained inadequate amount of sputum for analysis or that contained only saliva were excluded. All samples were first Gram stained and examined under microscope to divide them into Gram positive and Gram negative groups. They were then dealt with according to standard microbiological procedures and were grown on respective culture media whereby cultures yielding growth of different organisms were recorded and analyzed. Those organisms that resembled the normal throat flora were excluded from the study. Only those that resulted in growth of adequate quantities of colonies were accepted and included in the study. All isolates, irrespective of the age and sex of the patient, were included in the study. Data was recorded and analyzed using "Microsoft Excel 2010". The number of Gram negative bacteria isolated was determined and their percentage as a total of all the organisms isolated was found. Individual frequen- 
DISCUSSION
Our study showed that of 1606 samples, 549 (34.4%) gave a positive pathogenic organism on culture of the specimen. One study showed that sputum culture were positive in 55.5% of the samples analyzed while another carried out by Edirisinghe showed that the yield by sputum culture was 57.6%.6,2 The lower yield from our study could be attributed to higher frequency of viral infections in the region which require other methods of detection than the ones carried out for bacteria. Another explanation could be the use of empirical antibiotics in these patients resulting in pre-diagnosis eradication of the organisms. 2 However, sputum culture and Gram staining are neither specific nor sensitive as diagnostic tools. The number of pathogens involved in respiratory tract infections is large constituting an enormous challenge for diagnostic microbiology. In general, in only 50% of cases is an etiologic agent detected. 7 Additionally, the URT, with its commensal flora, acts both as a defense mechanism and as a primary site for LRTI, creating tremendous diagnostic challenges. Any bacteriological examination of non-sterile respiratory specimens must indeed distinguish between organisms infecting the LRT and organisms colonizing the rhino pharynx. 7 Likewise, to be of value for microbiological diagnosis, sputum specimens must be representative of lower respiratory secretions. 7 The values determined in other studies are much higher than the results we determined from our study. This discrepancy could also be because of higher frequency of viral etiology in our region, as stated earlier, or may be because of less sensitive techniques and equipment used due to lesser resources in our set up.
The frequency of Gram negative bacteria was 59.6%, closely matching that of 61.9% determined by Edirisinghe and 68.72% by Wang. 2, 8 Another study showed that in every tenth patient with community acquired pneumonia, etiology due to Gram negative bacteria had to be considered. 9 P. aeruginosa was the most commonly isolated organism of the Gram negative bacteria (32.1%). The same results but with lower frequency, 18% and 16.88%, were obtained by the above two researches in their studies respectively. Another study carried out by Francisco Arancibia found that the organism accounted for 65% of the Gram negative bacteria. 9 The different percentages in these studies could be In another study, H. influenzae was shown to be the most frequent organism again followed by P. aeruginosa, S. pneumoniae and M. catarrhalis. The same study also showed that the former two were associated with more severe respiratory compromise in the form of worsened Forced Expiratory Volume (1 second) and were more likely to be the causative organisms rather than commensals. Gram positive organisms, including Staphylococci and Pneumococci, were in far less numbers as compared to the other organisms. 8 The latter finding was also in concordance to the frequency of Gram positive bacteria determined by our study i.e. only 7.1% were isolated. These discrepancies can be accounted for the various regional differences in terms of diet, immunity and associated co-morbid conditions, thus favoring the flourishing of some organisms over others.
The most effective antibiotic against the Gram negative bacteria was imipenem with 96.3% sensitivity against Pseudomonas aeruginosa and 100% against H. influenza and E. coli. This is in concordance with the study by Karamat where 91% sensitivity was determined for Pseudomonas aeruginosa and 100% for latter two bacteria. 10 The main limitation of our study was that it could not be adequately determined if the organism isolated was truly a pathogenic one or a commensal. However, despite not having direct evidence of them causing the infection, P. aeruginosa and H. influenzae are associated with more severe disease and more likely to be causative organisms instead of commensals. The higher frequency of these organisms in our setup means that our population is more susceptible to them. This fact may be attributed to hardy nature of P. aeruginosa with associated risk factors prevalent in our region including warm and humid weather with general lack of hygiene in the local population. Another limitation, due to financial constraints, is the inability to determine the resistance pattern of the fungal organisms isolated. The frequency of fungal infections is high and the detection of antifungal resistance would be useful for treatment of community-acquired fungal diseases. In addition, there is a general lack of literature on the risk factors and demographic properties of patients which predispose individuals to acute exacerbations of COPD as a consequence of pneumonia or associated infections.
In conclusion, Gram negative bacteria are the more common organisms isolated from sputum samples in patients of upper and lower respiratory tract infections in our setup. The most common organism is P. aeruginosa followed by H. influenzae and K. pneumonia with the most effective antibiotics being of piperacillin/tazobactam, meropenem, imipenem, and aztreonam. In light of the above stated limitations and conclusions, physicians in our region must remain vigilant and keep these facts in mind while prescribing antibiotics to patients of respiratory tract infections. Further studies should be undertaken to separately identify the most common organisms associated with upper and lower respiratory tract infections.
